What is claimed is: 

1 . Isolated nucleic acii comprising a nucleic acid having at least a 65% sequence identity to (a) a nucleic 

acid molecule encoding a GFka3 polypeptide comprising the sequence of amino acids 27 to 400 of SEQ ID 
NO: 1 5 or the sequence of amirrp acids 27 to 369 of SEQ ID NO: 1 7, or (b) the complement of the nucleic acid 
molecule of (a). 
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_2 „ . „ The_i solated nucleic_acid__Qr^laim 1 comprisi ng a nuc leic acid ha Jeast a 65 % sequence i den tity 
to (a) a nucleic acid molecule encodiiW a GFRa3 polypeptide comprising the sequence of amino acids 1 to 
400 of SEQ ID NO: 15 or the sequenc\ of amino acids 1 to 379 of SEQ ID NO: 17, or (b) the complement 
of the nucleic acid molecule of (a). 



3. The isolated nucelic acid of claimM, wherein the GPI anchor sequence is absent or substituted and 
inactive. 

4. The nucleic acid of claim 1, wherein^fehp nucleic acid has at least 75% sequence identity to (a) a 
1 5 nucleic acid molecule encoding a GFRa3 polypVptide comprising the sequence of amino acids 27 to 400 of 

SEQ ID NO: 15 or the sequence of amino acids 2^ to 369 of SEQ ID NO: 17, or (b) the complement of the 
nucleic acid molecule of (a). 

5. The isolated nucleic acid of claim 1, comprising a nucleic acid encoding a GFRa3 polypeptide having 
amino acid residues 27 to 400 of SEQ ID NO: 15 or ^7 to 369 of SEQ ID NO: 17. 

20 6. The isolated nucleic acid of claim 1 comprisin^DNA encoding a GFRa3 polypeptide having amino 

acid residues 1 to 400 of SEQ ID NO: 15 or residues 1 \ 369 of SEQ ID NO: 17. 
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7. An isolated nucleic acid comprising nucleic acid\having at least a 65% sequence identity to (a) a 

nucleic acid molecule encoding the same mature polypeptiae encoded by the cDNA in ATCC Deposit No. 
209752 (designation: DNA4861 3-1268) or in ATCC Deposi^o. 20975 1 , or (b) the complement of the DNA 
molecule of (a) or (b). 



8. The isolated nucleic acid of claim 7, comprising the GFfto£3 encoding sequence of the cDNA in ATCC 

deposit No. 209752 (designation: DNA48613-1268), in ATCc\Deposit No. 209571, or a sequence which 
hybridizes thereto under stringent conditions. 



30 9. An isolated nucleic acid comprising a nucleic acid havint at least a 65% sequence identity to (a) a 

nucleic acid molecule encoding a GFRa3 polypeptide comprising the sequence of amino acids 84 to 360 of 
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SEQ ID NO: 15, amino acids 84 to 329 oVSEQ ID NO: 1 7, or the sequence of amino acids 1 10 to 386 of SEQ 
ID NO: 20, or (b) the complement of the rticleic acid molecule of (a). 

1 0. The isolated nucleic acid of claim 9,icomprising a GFRa3 encoding sequence which hybridizes under 
stringent conditions to (a) a nucleic acid molebule encoding a GFRa3 polypeptide comprising the sequence 
5 of amino acids 84 to 360 of SEQ ID NO: 15 Amino acids 84 to 329 of SEQ ID NO: 17, or the sequence of 
amino acids 1 10 to 386 of SEQ ID NO: 20, or m) the complement of the nucleic acid molecule of (a). 



^ — .___--^l-l..._-_^A_.yecior-cpmprising,the.nu^ 



1 2. The vector of claim 9 operably linked to control sequences recognized by a host cell transformed with 
the vector. 



10 13. A host cell comprising the vector of claim 10. 

14. The host cell of claim 1 1 wherein said cell is a CH® cell, an E. coli., or a yeast cell. 

15. A process for producing GFRa3 polypeptides comprising culturing the host cell of claim 1 1 under 
conditions suitable for expression of GFRa3 and recovering Groa3 from the cell culture. 

1 6. A polypeptide comprisingla sequence having at least 65 % sequence identity with amino acid residues 
15 84 to 360 of SEQ ID NO: 15 or 84 to 329 of SEQ ID NO: 17. 

17. The polypeptide of claim 16\hat is an isolated native sequence GFRa3 polypeptide. 

1 8. The polypeptide of claim 16 wkh its GPI anchor sequence absent or substituted and inactive. 

1 9. The polypeptide of claim 1 6 composing amino acid residues 27 to 400 of SEQ ID NO: 15, amino acid 
residues 27 to 369 of SEQ ID NO: 17y^mf^o"aciy^sidues 84 to 360 of SEQ ID NO: 15, or amino acid 

20 residues 1 10 to 386 of SEQ ID NO: 20, 

20. A chimeric molecule comp rising a GFRa3 polypeptide fused to a heterologous amino acid sequence. 

2 1 . The chimeric molecule of clamra3 wherem said heterologous amino acid sequence is an epitope tag 
sequence. 



22. The chimeric molecule of claim 20 wherein said heterologous amino acid sequence is a Fc region of 
25 an immunoglobulin. 
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23. An antibody which specificnlly binds to GFRa3 polypeptide. 



24. The antibody of claim 23 thai is an agonist antibody. 



25. The use of the antibody of clairia 23 to treat a neuronal disorder of the periphery. 



26. A method for measuring agonist tianding to a polypeptide comprising an agonist-binding domain of 
5 an a-subunit receptor, comprising the stepslof exposing the polypeptide positioned in a cell membrane to a 
^- cand idate.agonist-and,measuring„homo=dirnQri zation_oi„hgmorol i gqmeri zati on. of jhe_poJy pept j de ^_ 



27. 



The method of claim 26, wherein the a-subunit receptor is a GFRa-receptor. 



28. The method of claim 26, wherelln the polypeptide further comprises a dimerization- or 
oligomerization-activated enzymatic domain and homo-dimerization or homo-oligomerization is detected by 

10 measuring enzymatic activity of the polypeptid^. 

29. The method of claim 28, wherein the enVymatic domain is the intracellular autocaialytic domain of 
a receptor tyrosine kinase and homo-dimerizatlon or homo-oligomerization is detected by measuring 
autophosphorylation of the polypeptide. 



30. A method of measuring autophosphorylatiofc of a polypeptide receptor construct comprising a ligand- 
15 binding domain of an a-subunit receptor, the intracellular catalytic domain of a tyrosine kinase receptor, and 
a flag epitope, comprising the steps of: 

(a) coating a first solid phase wj^ a homogeneous population of eukaryotic cells so that the 
cells adhere to the first solid phase, \VhereZn, positioned in their membranes, the cells have 
the polypeptide receptor construct; 
20 (b) exposing the adhering cells to an anali 

(c) solubilizing the adhering c^Ils, thereb;^ releasing cell ly^ate therefrom; 

(d) coating a second solid phasd with a c^pthre agenr^fiich binds specifically to the flag epitope 
so that the capture agent adheteSw the ^econd solid phase; 

(e) exposing the adhering capture agent to thi cell lysate obtained in step (c) so that the receptor 
25 construct adheres to the second solid phase; 

(0 washing the second solid phase so as to reJmove unbound cell lysate; 

(g) exposing the adhering receptor construct to an anti-phosphotyrosine antibody which 
identifies phosphorylated tyrosine residues nn the tyrosine kinase receptor; and 

(h) measuring binding of the anti-phosphotyrosine antibody to the adhering receptor construct. 
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The method of claim 30 whejpein ihe cells are transformed with nucleic acid encoding the receptor 
construct prior to step (a). 

The method of claim 30 whereiA the cells comprise a mammalian cell line. 
The method of claim 30 wherein tire cells are adherent. 

The method of claim 30 wherein the capture agent comprises a capture antibody. 

The method of claim 30 wherein the fiipt solid phase comprises a well of a first assay plate. 

The method of claim 30 wherein the anra-phosphotyrosine antibody is labelled. 

The method of claim 36 wherein the label comprises an enzyme which is exposed to a color reagent 
and the color change of the color reagent \s determined in step (h). 

The method of claim 30 wherein the flag pol^eptide is fused to the amino terminus of the a— subunit 
receptor ligand-binding domain. 

The method of claim 30 wherein the flag polypeptide is fused to the carboxyl terminus of the tyrosine 
kinase receptor intracellular catalytic domain. 

The method of claim 30 wherein the tyrosine kinasp receptor is a Rse receptor, a trk A receptor, a trk 
B receptor or a trk C receptor. 



The method of claim 30 wherein the a-supunit recec 



r is a GFRa-receptor. 



The method of claim 40 wherein the receotor constnuctVurther co|3iprises the transmembrane domain 
of the Rse receptor and the flag epitope conigrises the gD polypeptide. 

The method of claim 30 wherein the analyte comprises an agonist for the a-subunit receptor. 

The method of claim 30 wherein the analyte comprises an antagonist for the a-subunit receptor. 



The method of claim 44 wherein the antagonist competitively \nhibits binding or activation of the a- 
subunit receptor by an agonist thereto and step (b) is followed by a step wherein the adhering cells 
are exposed to the agonist. 
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46. The method of claim 30 wHerein the analyte is a composition which comprises an antagonist and an 
agonist for the a-subunit receptor and the assay measures the ability of the antagonist to bind to the 
agonist and thereby reduce aotivation of the polypeptide construct by the agonist. 
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A method for measuring autoph&sphorylation of a polypeptide receptor construct comprising a ligand- 
binding domain of an a-subuni\ receptor, the intracellular catalytic domain of a tyrosine kinase 
receptor, and a flag epitope, con\prising the steps of: 

(a) coating a well of a first assay plate with a homogeneous population of adherent cells so that 

- — the-eel ls-adhere_ to_ the ,vlell, wherein-the cells, have the^ polypeptide -.receptor__cpnstruct _ 

positioned in the cell membranes thereof; 

(b) exposing the adhering cells to an analyte; 

(c) solubilizing the adhering cells thereby releasing cell lysate therefrom; 

(d) coating a well of a second assay plate with a capture agent which binds specifically to the 
polypeptide receptor constmct so that the capture agent adheres to the well; 

(e) exposing the cell lysate obtained in step (c) to the adhering capture agent so that the 
polypeptide receptor construct adheres to the well; 

(0 washing the well so as to remdve unbound cell lysate; 

(g) exposing the adhering polypepude receptor construct to an anti-phosphotyrosine antibody 
which binds selectively to phoiphorylated tyrosine residues in the polypeptide receptor 
construct; 

(h) measuring binding of the anti-phosbhotyrosine antibody to the adhering polypeptide receptor 
construct- 

The method of claim 47 wherein the j6c-subui\it receptor is a GFRa-receptor. 



A polypeptide comprising an a-sub[init receptl 
intracellular catalytic domain of a tyrosine kin; 



)r Iflgand -binding domain, a flag polypeptide, and an 
receptor. 
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The polypeptide of claim 49, wherein the flag polypeptide comprises the gD flag epitope. 
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The polypeptide of claim 49, wherein the tyrosine Kinase receptor is a Rse receptor. 



52. 



The polypeptide of claim 5 1 further comprising the transmembrane domain of the Rse receptor. 



54. 



The polypeptide of claim 53, wherein the oc-subunit reaeptor is a GFRa receptor. 
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A kit comprising a solid phase coated with a capture agent which binds specifically to a flag 
polypeptide, and a polypejkide comprising an a-subunit receptor ligand-binding domain, a flag 
polypeptide, and an intracellular catalytic domain of a tyrosine kinase receptor. 

The kit of claim 56 wherein the^olid phase comprises a well of a microtiter plate. 

The kit of claim 56 further comprking a labeled anti-phosphotyrosine antibody. 

— The , kit. of claim 58 wherein-the label-comprises an^enzyj^ _ _ . _ 

The kit of claim 56 further comprisiiVg a cell transformed with a nucleic acid encoding a polypeptide 
comprising an a-subunit receptor ligand-binding domain, a flag polypeptide, and an intracellular 
catalytic domain of a tyrosine kinase ^ceptor. 

An assay for measuring phosphorylation of polypeptide receptor construct comprising a ligand- 
binding domain of an a-subunit receptor! the intracellular catalytic domain of a kinase receptor, and 
a flag epitope, comprising the steps of: \ 

(a) coating a first solid phase with a homogeneous population of eukaryotic cells so that the 
cells adhere to the first solid ph^e, wherein the cells comprise the polypeptide receptor 
construct; \ 

(b) exposing the adhering cells to an analyte; 

(c) solubilizing the adhering cells, theiTpby releasing cell lysate therefrom; 

(d) coating a second solid phase>WdTTa~~camure agent which binds specifically to the flag 
polypeptide so that the capfure agent adher)is to the second solid phase; 

(e) exposing the adhering capture agent tc thef cell lysate obtained in step (c) so that the receptor 
construct adheres to tne second solid Iphfase; 

(f) washing the second solid phase so as tp rtemove unboumi^ell lysate; 

(g) exposing the adhering kinase cons^uct to^-an-afTfTbody which identifies phosphorylated 
residues in the receptor construct; and \ 

(h) measuring binding of the antibody to the adhering receptor construct. 

The assay of claim 61 wherein the a-receptor is a CFRa-receptor. 

The assay of claim 61 wherein the kinase receptor is a serine-threonine kinase receptor. 

The assay of claim 61 which measures phosphataselactivity. 
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The assay of claim 64 wherein the cells further comprise a phosphatase and the assay further 
comprises the step of exposiii^Ahe\ukaryotic cells to a phosphatase inhibitor prior to step (c). 

The assay of claim 64 which! fiHpmer comprises the steps in between steps (0 and (g) of exposing the 
adhering kinase construct to a phosphatase and then washing the second solid phase so as to remove 
unbound phosphatase. 
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